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which can be converted into work depends upon the relative temperatu of the boiler arid condenser; and it is, therefore, manifest that, as 1 temperature of the boiler cannot be raised indefinitely, it is impossible utilise all the energy which, according to the first law of Thermo-dynam: is resident in the coal.
On a sounder view of the matter, the efficiency of the steam-engine found to be so high, that there is no great margin remaining for impro ment. The higher initial temperature possible in the gas-engine opens i much wider possibilities, and many good judges look forward to a fa when the steam-engine will have to give way to its younger rival.
To return to the theoretical question, we may say with Sir W. Thorns that though energy cannot be destroyed, it ever tends to be dissipat or to pass from more available to less available forms.    No one who grasped this principle can fail to recognise its immense importance in system of the Universe.    Every change—chemical, thermal, or rnechamca which takes place, or can take place, in Nature does so, at the cost a certain amount of available energy.    If, therefore, we wish to inqi whether   or not a proposed  transformation   can take  place, the quest to be considered  is whether  its  occurrence would involve  dissipation energy.    If not,   the  transformation  is  (under the circumstances  of case)  absolutely   excluded.    Some  years  ago, in   a  lecture  at the  Re Institution*, I endeavoured to draw the attention of chemists to the portance of the principle of dissipation in relation to their science, point out the error  of the usual assumption that a general criterion is to found in respect of the development of heat.    For example, the sourl of a salt in water is, if I may be allowed the phrase, a downhill trt formation.    It involves dissipation of energy, and can therefore go forwa but in many cases it is associated with the absorption rather than v the development of heat.    I am glad to take advantage of the pres opportunity  in   order  to  repeat   my recommendation, with   an   enrph justified by actual achievement.    The foundations laid   by Thomson i bear an edifice of no mean proportions, thanks to the labours of sev physicists, among whom must be especially mentioned Willard Gibbs Helmholtz.    The  former  has  elaborated  a  theory of the  equilibrium heterogeneous substances, wide in its principles, and we cannot doubt reaching in its consequences.    In a series of masterly papers Helmholts developed the conception of free energy with very important applicat: to the theory of the galvanic cell.    He points out that the mere tende to solution bears in some cases no small proportion to the affinities n usually reckoned  chemical, and contributes  largely to  the  total elec motive force.    Also in our own country Dr Alder Wright has poblis some valuable experiments relating to the subject.
* Vol. i. p. 238.don. In large institutions, a. ii.                                                                                            22withstanding the fact that (as proved by Joule in 1846) the than were really necessary.          iH                 rH                     rH			IO 00 Cl iM ip rH		rH CO IO rH		IO CM t-rH	
